Design and fabricate a speed reducer gearbox by Mohd Arif, Mohd Ariffin
DESIGN AND FABRICATE OF SPEED REDUCER GEARBOX  
 
 
 
 
 
MOHD ARIF BIN MOHD ARIFFIN 
 
 
 
 
A report submitted in partial fulfilment of the requirements  
for the award of the degree of  
Diploma of Mechanical Engineering 
 
 
 
 
Faculty of Mechanical Engineering 
Universiti Malaysia Pahang 
 
 
 
                                                             JUNE 2008 
DESIGN AND FABRICATION OF SPEED REDUCER GEARBOX  
 
 
 
 
 
 
 
 
 
MOHD ARIF BIN MOHD ARIFFIN 
 
 
 
 
 
 
 
 
 
UNIVERSITI MALAYSIA PAHANG 
 i
 
 
 
 
FAKULTI KEJURUTERAAN MEKANIKAL 
UNIVERSITI MALAYSIA PAHANG 
LEBUHRAYA TUN RAZAK, 25000, GAMBANG 
KUANTAN PAHANG DARUL MAKMUR. 
  
 
 
 
 
THESIS TITLE  : DESIGN AND FABRICATE A SPUR GEAR SPEED                 
                                                  REDUCER GEARBOX FOR REAR WHEEL DRIVE    
                                                  DIFFERENTIAL SIMULATION RIG 
PROGRAMME   : DIPLOMA KEJURUTERAAN MEKANIKAL 
FACULTY    : FACULTY OF MECHANICAL ENGINEERING 
SESSION    : 2006/2009 
 
 
 
 ii
 
 
 
SUPERVISOR’S DECLARATION 
 
“I declare that I have read this thesis and in my opinion, this thesis is enough to fulfill 
the purpose for the award for the Diploma of Mechanical Engineering from the aspects 
of scope and quality.” 
 
 
 
Signature : …………………………… 
Supervisor : Muhamad Imran Bin Mohmad Sairaji 
Position           : Vocational Traning Officer 
Date  : 
 
 
 
 
 
 
 
 
 
 
 
 
 iii
 
 
 
 
 
 
DECLARATION 
 
I declare that this report entitled “Design and Fabricate a Spur Gearbox for Real 
Wheel Drive Differential Simulation rig” is the result of my own research except as 
cited in the references. The report has not been accepted for any diploma and is not 
concurrently submitted in candidature of any other diploma.  
 
 
 
Signature : …………………………… 
Name  : MOHD ARIF BIN MOHD ARIFFIN 
ID Number : MB06049 
Date  :  
 
 
 
 
 
 
 
 
 iv
 
 
 
 
 
ACKNOWLEDGEMENTS 
 
Alhamdulillah, I would like to express my thankfulness to Allah s.w.t to giving 
me all the strength in fulfilling and completely this final year project. All the praise and 
blessing be upon Prophet Muhammad s.a.w. I would like to thank to those who had been 
involved whether directly or in directly in helping me to complete my final year project. 
It could not have been written and produced without the help of many people. 
 
Special appreciation is goes to my lovely parents, Mr. Mohd Ariffin bin Ali and 
Mrs. Jamilah binti Jusoh. Not forgotten to my family who gave support at all times . My 
appreciated is also extended to Mr. Muhamad Imran Bin Mohmad Sairaji who acts as 
my supervisor. Thank for supervision and encouragements. I also would like to thank all 
my friend who always been listening my problems during the period to finish this 
dissertation. All your kindness is very much appreciated. 
 
 
 
 
 
 
 v
 
 
ABSTRACT 
 
 
 The idea to create and build a Speed reducer gearbox is come from supervisor 
that gives me this title and task for this project. The purpose to design and fabricated this 
speed reducer for reduce speed from motor and transfer to differential at suitable speed. 
First, get an idea from reference book, internet and other from available data. Form there 
the information and idea to design and fabricated can be created. 
 
 Whole project involves various methods such as collecting data, concept design 
and fabrication process. The whole project involved various method and process that 
usually use in engineering such as concept design, analysis process and lastly fabrication 
process.  
 
 This final year project takes one semester to complete. This project is individual 
project and must be done within this semester. In this project, students must able apply 
all knowledge during their studies in this Diploma of Mechanical Engineering course. 
Overall from this project, time management and discipline is important to make sure this 
project goes smooth as plan and done at correct time.  
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ABSTRAK 
 
 
Idea untuk menghasilkan dan membina speed reducer gearbox ini datang daripada 
penyelia yang memberi saya tajuk dan tugasan untuk projek ini. Tujuan merekabentuk dan 
pembinaan speed reducer gearbox, ialah untuk merendahkkan kelajuan motor untuk dipindahkan 
kepada differential pada kelajuan tertentu.Langkah pertama, dapatkan maklumat daripada  buku 
rujukan ,internet, dan  daripada sumber yang lain.  
 
 Keseluruhan projek melibatkan pelbagai cara atau kaedah seperti mengumpulan data, 
rekabentuk konsep dan proses membina. Kaedah yang selalu yang digunakan dalam kejuruteraan 
seperti proses analisis juga digunakan.  
 
 Projek akhir tahun ini mengambil satu semester untuk disiapkan. Projek ini adalah 
projrk individu dan mesti disiapkan dalam semester ini. Didalam projek ini, pelajar  mesti 
berupaya menggunakan segala pengetahuan yang mereka perolehi semasa pembelajaran mereka 
di dalam kursus Diploma Kejuruteraan Mekanika ini. Secara keseluruhan daripada projek ini, 
pengurusan masa dan disiplin adalah penting dalam memastikan projek berjalan lancar dan siap 
tepat pada waktunya.  
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 CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
As a mechanical engineering student of University Malaysia Pahang (UMP) the 
final year project gives student a chance to practice all the knowledge and skills that 
they gain along the academic session in solving problems through a project in order 
to be an efficient and a good assistant engineer. 
 
 
 
 
1.1 Project Synopsis 
 
            This project involves designing and fabricating a Speed Reducer Gearbox. 
As the Diploma final year project allocates the duration of 1 semester, this project 
requires significant number of machining processes such as welding, turning, 
milling, metal cutting and grinding. In this project, it needs lot of skills and 
information and also knowledge such as Computer Aided Design software 
(AutoCad), Solid works software, using EDM wire cut machine, cnc milling 
machine, lathe machine, band saw, bench work and welding process. 
 
 The project will be funded by the UMP Faculty of Mechanical Engineering, 
the project supervisor and by me. 
 
 
1.1.1 Specific Project Synopsis 
 
         My project is to Design and Fabricate a spur gear speed reducer gear box for 
Rear wheel drive differential simulation rig. This will help the motor to running at 
optimal speed while output shaft will run at low required speed.  
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1.2     Problem Statement 
 
 
          Not all system run at the same rpm, if the input only need less rpm than the 
motor supplies, a gear system is needed to reduce the rotation, thus this project is to 
fabricate a speed reducer gear. 
 
 
1.3      Project Objectives  
 
1.3.1  General Objective 
 
 Diploma final year project objectives is to practices the knowledge and skill 
of the student that have been gathered before solving problem using academic 
research, to born an engineer that have enough knowledge and skill.  
 
This project also must complete the subject on this semester. The student also can be 
explore the advanced machine before involves in industries, 
 
The project otherwise will be produce and train student capable of doing work with 
minimal supervisory and more independent in searching, detailing and expanding 
the knowledge and experiences. 
 
The project also will generate student that have capability to make a good research 
report in thesis form technical writing. 
 
1.3.2   Specific Project Objective 
 
Design and fabricate a working to design & fabricate a spur gear speed 
reducer gear box for Rear wheel drive differential simulation rig. 
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1.4 Scope of Work 
 
 In order to finish this project require precise scope of work and proper plan 
need to be followed because this project must through various process before it 
would be produce. Beside that this project title is new idea which is come from 
instructor engineer in lab and as the knowledge isn’t entirely covered in classes or 
lab. So it give us advantages to learn new process to produce this product and 
absolutely we could find lot of advantages neither we are realized or not. These are 
scope of work in this project, 
 
These scopes help me to be focused and know about my job. The scopes are: 
a) Literature review on speed reducer gearbox and gear 
b) Design speed reducer gearbox using CAD software/ Solid Works 
c) Fabricate the design using material that been selected 
d) Test the design in demonstration  
 
It is time where the soft skill e.g. punctuality, self discipline, time 
management and problem solving have been practiced because the project highly 
depend on the effectiveness of all the skill as much as the knowledge we have learnt. 
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1.5      Project Planning 
 
 
This project begun with a research and literature review made via internet, 
books, supervisor and other relevant academic material related to the title, this 
literature review takes about two weeks and continues along the way of the project 
as there is much to learn. 
At the same week, some schedule management of this project which 
included scheduled management for the project. This is done by using Microsoft 
Excel using Gantt chart method. 
Supervisor gave briefing about the introduction of the project and the 
function of a speed reducer gearbox as well as its workings. 
The sketching of the model design took about 2 weeks to be done. The 
sketching is done using manual sketched on A4 size paper and the engineering 
drawing is done using solid works software. The design sketching is deeply 
discussed and the best design is selected. The design must be suitable for assembly 
of motors and wheel drive differential simulation rig. 
 The next task is preparation of progress presentation of the project. In this 
particular week, the student receives aids from the supervisor about the presentation. 
The preparation of the presentation requires comments and corrections from the 
supervisor. 
 The next week is fabrication week where the project is started to be 
fabricated. The base is gear, shafts and other parts according to the design.  
   Next come the assembly, testing, correction, and finishing of the model. This 
task scheduled to take time about four weeks. 
Next task is the final report writing and final presentation preparation. This 
take about one week to accomplished. The report is done with the supervisor’s 
guidance. Due to all problems, the project the management has agreed to extend the 
time to submit the report and the presentation. All the task is scheduled to take about 
sixteen weeks overall.                                                                                                                                                     
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                                                 Figure 1.1: Gantt chart 
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1.6  Project Flow Chart 
 
 From the flow diagram on figure 1.2, this project started with discussion with 
supervisor about title after got from lecturer. This discussion covering project 
overview supervisor and throw out opinion that related about title and supervisor 
instruct to proposed a certain design and concept before go up to next step.  
       Then go to literature review about the title. The most important in these 
manner is a determined the project scope, objective and project planning so that we 
could easy get a clear overview. Then study and gather information related to the 
design and these entire task been done through study from internet, journal and other 
source. 
After gather and collect all related information and obtain new idea and 
knowledge about the title, the project would continue with the design process. In 
this stage, the knowledge and idea should throw out in sketching process. After 
several design sketched, the best design would be choose among previous design so 
that we could carry on designing process. Then the selected design would be transfer 
to engineering drawing using SolidWork software in order to improve it capability 
and for analysis process. 
 After that material preparation which is has been confirm initially. Purpose 
of this process is a to determine the suitable and strength material follow the product 
and design requirement. This process covering purchased material, measuring 
material and cutting off based on requirement. Here, this process is important 
because the material would determine whether our product in way to failure or 
otherwise. 
 After all the drawing and material preparation done the next process is a 
fabrication process. This process based on dimension has been determined from 
drawing.During this process, all the manufacturing process which is suitable could 
be used such as drilling process using CNC Machine, welding process, turning 
process and cutting material using handsaw machine. 
After all process above done on schedule without any problem such as 
product malfunction or product brittleness, all material for report writing is 
gathered. The report writing process covering and including all manners from week 
2 until finished. This process also included the presentation for final presentation of 
the project. 
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CHAPTER 2 
 
 
 
LITERATURE REVIEW 
 
 
2.1 Introduction 
 
This chapter is present about literature review of fabrication process such as  
milling, turning, cutting, grinding, welding, drilling and other else. Before 
fabrication process, the material selection is crucial. The selection of joining process 
is also important to get a product with better strength and durability. Literature 
review about machine is also important. It is include guide to setup the machine, 
type of machine suitable for fabrication process and advantages using this machine. 
 
 
2.2 Spur Gear 
 
 
2.2.1 Profile 
 
 
          Spur gear illustrated in figure 2.1, have teeth parallel to the axis of rotation 
and are used to transmit motion from one shaft to another, parallel , shaft .Of all 
type the spur gear is the simplest and for this reason ,will be used to develop the 
primary kinetic relationships of the tooth form.  
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                             Figure 2.1: Spur gears are used to transmit rotary 
                                                 motion between parallel shafts. 
 
 
 
 
2.2.2 Nomenclature 
 
The terminology of spur gear is illustrated in figure 2.2.The pitch circle is a 
theoretical Circle upon which all calculations are usually based; its diameter is the 
pitch diameter .The pitch circles of a pair of mating gear are tangent to each other. A 
pinion is the smaller of two mating gears. The larger is often called the gear. 
         The circular pitch P is the distance, measured on the pitch circle, from a 
point one tooth to a corresponding point on an adjacent tooth. Thus the circular pitch 
is equal to the sum of the tooth thickness and the width of space. 
The module m is the ratio of the pitch diameter to the number of teeth. The 
customary unit of length used is the millimeter. The module is the index of tooth 
size in SI. The diameter pitch P is the ratio of the number of teeth on the gear to the 
pitch diameter. 
 
 
 
 
 
 
